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(54)TitIe: PROCESS FOR PREPARING FENTAFLUOROETHANE 



(57) Abstract 

A method for efficiently separating pentafluoroethanc 
(HFC- 1 25) from a mixture thereof with 
chloropentafluoroethane (CFC-1I5). This method comprises 
subjecting a mixture (2) comprising HFC- 125 (6) and CFC- 
U5 (4) to extractive distillation (1) to give highly 
concentrated HFC- 125 (6). and a hydrofluorocarbon 
compound (3) having two carbon atoms, particularly 1,1,1,2- 
tetrafluoroethane, is used as an extractant to obtain 
concentrated CFC-115 as a distillate and a mixture of HFC- 
125 having a reduced content of CFC-n5 with the extractant 
as a bottom (5), the extractant being separated from HFC- 125 
in this mixture by distillation (9) and reused in the extractive 
distillation. 
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HFc-1 2 5fi. mm^^i^fi^^^my^yit'kmti.x^mmt^ 

1 2 5<DmWo^t LTfi, X Vy{^^n:sL^uiy^y ymit't^:^m^ 
i;^t3n h y ^:3ff-7/W;^-nai^:/, CFC-1 1 5^ 

vltb^(^i'j^^i^(^F*9> CFC- 1 1 5(^M(i. -3 S.T'C'Cfc?), 
i6<J^^ife)-Cfc6HFC- 1 2 5<D»^Ji-4 8.5*CT'(ife5d^ ^<^2 
SS«7)^k-g'i^(^H:#^jt>5S 1 JCfi< , ^IC, HFC-125^95 
t;l± (CFC-1 1 5^5^/U%^T) ^tf^S^^feO^^-Cli. itj¥M 
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a % 

o= (YaXxa) / (Yb/Xb) 

•jfet LT. t^mM^Wiimm^tlX^^^. HFC-125tCFC-ll 

0 8 7,3 2 9^{Cfi, 1, 1, 1, 2-7^ h77/V^n- 2, 2-i>'^n 
oaii5'>'^fc{:±l, 1, 1 - hV y/^:tti-2, 2 - v?^ n nni^ >':Srtt 

t(omMmi\c^m<D^m\^m-5y^xn^Lfzm'^. hfc-i25^c 

PC - 1 1 5(DitW^&\-imi.2U&Xh*). ^(DM, mx.\tHFC- 

1 2 5/CFC-l 1 5 = 7/9 3 <^)}l-p-i^;5^bHF 
C- 1 2 5/CFC- 115 = 9 9.7/0.3 (^7V%/^/^o^) ^T^HF 

c-1 2 5(^)«s^l^si-ct<9iii*5{cii, a^ti-»T?iii^4 o©(^ai^ 

g:ic^£^Si:i-^o ^idi-TS J: 9 i-ttm^t c f c 

- 1 1 5*5J:t;fHFC - 1 2 5 0M^!^;a5ttWI!s®xa;5^P>teW!feit LT 

nhti. mmm^nm^-t^tcmai^mm^^cF c - 1 1 
m^Lxid<'jii^m^h^o 
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^^X\ ^m^'(^\i. ttW^@?£{3:J; I9HFC- 1 2 5^oJ;r/CFC- 
l 1 5^t/uX'f&^m^m^hHFc- 1 2 5^^i,mm^<'7m-r^jj 

M i-ttzimm) tLx m^x. it^!^mkx\ i^tcnm'^mtLx) 

^ffi-r5r^l^J:'!)5a*S<, HFC-l 2 d^^mx^^^t^^^^td 

ti^oT. ^^mn. 'P^£< ti,HFC-l 2 5 4b^J:UfC FC - 115^ 

L;^cHFC-l 2 5, $f*t<H^TO{CCFC-l 1 5 ^Sr^* /^V^iSsa 
S<^HFC-l 2 5$:^5{c^t-C, j^*IS:2©^n^ Kn 7/1';^-d 

y/v:^uaL^y:t±f^^t Lx^AyXf^^m^m^mmm'ssLxmmm^ 

1 ^(^^b^^^ttW^I t hX^m 
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y <^S^;55 9 0 mm%U±<Dm^^. 0* L < « 9 9 . 9 Ml[%J^^_hOil^ 

j:'9»*L<f49 9.9 9mm%sx±(DU^m^^ii^^\^n6r.t^M 

Sil^;^^ 7t(DU^m\^^\1f^U'^^^'>fl<thWP'\^X\^M. $f*L 

LTV ttws^sxad^ h<Dm\^^<r>WLi^x.xi^(Dm^^\-i-m^m-& 

oTt>, ^i^^y;v-;^naL^v^±^ji^t\.x^/^yX^r>xh. fe5v^^i 
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[ ig ^ iiJi-r 5 

;4i:^|^<?5 1 o<D]^^-CH, HFC- 1 2 5*5J:r/CFC - 1 1 5^■^^ 

-e^-Sza^i^tt. mW^\^HFC- l 2 5*Jj;t;?CFC - 1 1 5:d^C^^^ 

ic:^ 3 fig^^^^bPx. 5 r Id i: <9 , xco 2 ^^m^^n S tbi?^^^ 1 

V>t>(7>i: LT. '^J;tl^l,l,l,2-X h7:77U;tp^^> (HFC - 1 3 
4 a irtiq^^. CF3CH2F). 1 ,1 -i^7/l/;to:3i^:/ (HFC - 1 5 
2attiq^^. CF2HCH,), 1,1,1- M;7yV;^-P^i?y (HFC- 
143air'bl^^^ CFsCHa) 43 J:U« 1 , 1 , 2 , 2 — r h ^ :7/V;^nnii? 
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(HF C- 1 3 4 ti^f^S. CF^HCF^H) 5r^lf 5 ^ <t ^i^T*^ 5o 
HFC- 1 3 4 a*3j:U«HFC- 1 3 4fl^^t!fe-C*>'9. ^(D^.X' 

^m^hi-i. HFC- 1 2 5 tCFC- 1 1 5 ^^/u-C^^U^mH^h 

HFc-1 2 5^i^mM^mKx^'Mir^^m\^o^^x. ±m(Dmmm 

1 iZ7^-t^0fj:HFC- 1 2 5 irCFC- 1 1 5(DttW^&<Dm^1^^^ 

mc : 

M 1 

(1) 1,1,1,2-7^ hyy/]^:tT^^^y 0.2 5 0.90 7 
HFC- 1 3 4 a (CFsCH^F) 

1.2 5 0.8 0 

(2) 1 ,1 -iyy/^:t^^^:y 0.3 3 0.8 7 
HFC-152a (CF2HCH3) 

0.90 0,7 7 

(3) 1,1,1 -h]}y/T^:tttaL^y 0.5 7 0.8 8 
HFC- 1 4 3 a (CF3CH3) 

(4) 1 ,1,2,2-7" h^7yV::^-D3i^>' 1.20 0.80 
HFC-134 (CFzHCF^H) 

*) i^mMitm=^iiimmR/ (hfc-i 2 5+cfc-i 1 5) m 

m 

fiL, HFC- 1 2 5/cFc-i 1 5 (fia/as) =9 8/2 
1 <D^m^m^iz^\.x\t.m^m^m^M^t.xm^\.fc'^. 

HFC- 1 2 5, CFC- 1 1 5, t^mM^Bf^AM^X 2 0X:\z.xWcW. 
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t^-r h^yyX'^^LX'^/l^^Ami:^^. ±m<D^a= (yA/xA) / 

«l(^^||;5^be^bd^/iJ:5t-. ^KD (l) - (4) (Dit^mi^itM 

-^6t)(-> HFC-125<5rCFC-115 t<Dm^!^^M^'t^ 

;tfi* (1) ~ (4) ^b^i^(7)ia*^'{i^nij(±?rttta^ij^ LT^ffl-ra 
m^. cFc-i 1 bmrnmn^mm^M^ti^ti:^. 

5^WC#5{^l±. HFC-1 2 5?r«3ai»J;5^^.^g|-rS£^^;i5fc5o 
r(D^|||«> HFC - 1 2 5 tmx.i-£mmMi^HFC- 1 3 4a(^^#-C 

^^11)^5 2 2 t:S>«9, ©^*yh{i^«^^lr^ffl-t-6ii^<D^W:^8f«l 

^-rs^gglf^^m^-a-t?-tib5^ir{-i:«9, />/^< <t'bHFC - i 2 5*5 
j;t;fCFC-i 1 5S^^^•Cfife5®-a•#^^^^HFC-l 2 5^m^m^^^ 

fSi^ ^^Ift-r-^tM-a-WHFC- 1 2 5:ft5j;t;?CFC- 1 1 5JJil^(D|g 
3^5>^^tP^^l-ii^ l|3fig5>'^^^i-)t£^CT. HFC- 1 2 5^oJ;t;^ 
/*yc:fiCFC-l 1 5 t^tt^lr*{c:-tS^;5W^§iCjgr-f. ^3^:5^ 

jfe^Sr^JSLTHFC- 1 2 5;^CFC- 1 1 d^^h^m-T^^tif^-V^^o 
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^5, 0 8 7, 3 2 9^(C:-Cg8?7">$tLfcttm^J^^effl-r5«^-e(i. CF 

c-i 1 5nm&m mumi) i^^m^n. mmmtm&mx'o 

S^+'^iZ'^m^^-t^iii'm^h^o ^<Dm^. CFC-1 l 5;55<1^^-C 

i>mmnm^n^-r^m^it. ^^^micmmmm\^cF c- 1 1 s^m 

Fc-i 1 5^'M-r^rMcMwmm\^-£^^^m^^mx m^^<f£ 
^^m<D:^m^^\'^xmiiiM (d ~ (4) <Dx^iz.itwm§[^ 

W!^«^K6<)i;iCFC- 1 1 tJ^oT. ttWtfcHFC- 1 2 

5(0^;lrttm^J;!i^b^|||-rSfc*lt-Cj:V\^cDfc*.HFC- 1 2 5 

ummtiim^\z.m^Lx\>^xh. ^MmmmtLxnmm-r^m^. m 
m\^xmmLtz^m<if^mm^^ntc:^mx*)m\xh^o 

^{4^ mrfm^. mmit^ mwmm<^^^mm. ttji^ 

s:<^M. mmmmii^mo^m^) ic-:>\^xhmmm^n^i>(Dx\if£ 

<. g6^ti-'5:5>K^lriififei-'5fc*(cJgi[S^-t5ii:;55-e^5o HFC 
- 1 2 5*3J:t/cFc - 1 1 sttffi^iav^M^^f 5/c«). ;^oj±T-ett 
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mM^-t^(Di^-^mm^L< . #ij;tf^0~3 OKg/c m^-G 

-v^BE) U^. ^T*L<{ii 0-1 5Kg/cm^-G(7)#f^i±;':^SIffl 

1 o~3 5x:u^^mm^(om.mt2o^6o°cmi^t-r6(7)i!)m^L\/\ 
'i^^ti^^m-r^^itii^^m^i^ (f) m^x. hfc-i 25id^uc 

Fc-i 1 5) {cM-rstJ^ (s/F) 5J-Sl<^^{-l^^Sr^;t§o 

:i(Dm^\±. ttWM*aai-sM-^tioHFc- 1 2 5/cF 

C- 1 1 BcDB^i^^XI'T^m^fltiUFC- 1 2 5 45{C^#-r5I^^CF 

c-1 1 5M&[^\^}t^txm-Km^x^ ^<^^>{-> ttWM^fic^a 
z(D^\^\t. mmmmxo. i~i oa-st. tif±L<no. 

-115 iail/HFC-l 2 5 (9 9^/V%) 

ti^sr. ttwiw (1) ~ (4) i!)^hmn^fi^i><D^m^^xmmM^u c 

FC-115^CFC-11 5(©«^;5Sl 0^/^% (HFC-125;i5 9 

0^/y%) ^T*j^i^)-Cg*L. 0. l*/^%Je;T(^CFC- 1 1 S^^tf 
HFC-12 5 (tieoT. HFC- 1 2 5;6J9 9. 9^/^%Ui±) <Srs 

^k\tmx.\t5■-'l om. *fc, ttW^OHFC- l 2 5:}3J:15CFC-1 
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1 5A^hf^^m.-^!^iz.n-r^mmit\~i.m^\t2^4i^-c{'^A-vh^o 
m^. mH<Dmi(Dya-i^~h^0mLx. mmmt lxhf c-i 

2 5 CFC - 1 1 5(Ditm^&^ 1 J:l9/h^<-rSttai^l^fflV^6«^ 

(DMt LT. HFC - 1 3 4 a^m\'^tim^<D^(Dn^mt'^i^rz:^^m 

HFC - 1 2 5^^J:-a«CFC- 1 1 5^^Ay-Cj6KSM^i^2 
FC- 1 2 5/CFC- 1 1 5 =9 8/2) It, Mx. 

mm m^\ti sKg/cm^-o vmi^^Mmmmw^mum^^ 

mit^sooxmrfT^m^xii. mm^x^m^\-£HFc-i 2 s/c 

F C - 1 1 5 =8 0/2 0 (D^^O^U-Btl^^^tii^ 4 

tLxm^m-r^ta^x^^, 

^mX*). «»|;tmFC-l 2 S/CFC- 1 15 (^/V%/* 
=9 9. 9/0. l(Dm'^(DHFC-l 3 4 a^^t^U^^^^m 
(HFC- 1 3 4 aiea^? 0^/1^%) irLT^tWL. Fflx. 

mm 3Kg/cm^-G) xmiP^MM^mmB immm 
IS: 10®) KmmL mmm:±i)^h5m). mmuxy)mm^\^HFc 

-13 4 a:}3<i:r/CFC- 1 1 5 ^-^*/^V>HF C - 1 2 5<S:@tti#>6 

LT^#5 (mt. iSflgiti 0). mmmms mi^m^-. i og) <Dm&^ 

t)>hnmW^\^yiF C - 1 2 SSt^^/^VnHFC-I 3 4 a^tetij!^? t 
LTIHilXL (it»SJtl 0). rtL^«ltH^S$IBl(-#t*&LTttltti^3 t L 
Tl^^ffi-r^o S^ffi-fSHFC- 1 3 4 ali, i^i^SJ^f^ CT^i^lg 8 
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;S.f^6<J(c:lS, HFC- 1 3 4 a ^ttffi^Ji: LT^flJ-tS^^. J;'9^?* 

L < i±, m^^m^^^-f^ h ^-r J: 19 s^is:^-c 5-10 wm&±.:)5(o v 

J^H F C - 1 3 4 a ^Sr^j^-TSo 

:ioJ:9^^i3lfi*5J:r/i*f^{cj:<9. cfc- i i 5*3j;t/HFC- i 2 

5^-&M'g-!^;0^b^K6<]{c:CFC - 1 1 5^^^/^V^HFC - 12 5^ 

HFC- 1 3 4 a <^4 0 g (0.3 9mol). CFC- 1 1 5^2mol%-a 
#i-5HFC- 12 5 iM-^X. HFC- 1 2 5«9 8mol%) 8 2 g (0. 
6 Bmol) ^^%2 0mm<D^/\y^—'yB {WL%i \ 3©) {C:iP;t 

'<^<D'lks t^JU<Dm.^\iCFC- 1 1 5/HFC - 1 25 = 4.6/95.4 
(mol/mol) -Cfc . :^^/\^(Dm^itC FC-1 1 5/HFC-l 25 = 
1/9 9 (mol/mol) (CFC- 1 1 5/HFC- 1 2 5/HFC- 1 3 
4a=0. 62/66/32. 7) XhotCo t^oT. ;^^/V'4'<^C F C - 1 



n 
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1 5(Dm&^. tt'}2^^M<D2'yo\cML. ivo^xii.hi-^t^'^'^^^tzo 

mmm 2 

S) c^ttMS^^fflV^T, HFC- 1 2 5:fc'J:r/CFC- 1 1 57!)^f>/.f 
(HFC- 1 2 5/CFC-l 1 5 (Sfi/S*) =9 9/1) 

fco ttffi^lj^ LTAPX.SHFC- 1 3 4 afi, ±d^ib 5^@<D h W f-^ 

t^rM@tii!t^<ir LTiUli^^tLfcCFC- 1 1 5 (hfc- i 2 s^^tf) ^ 

CFC-115;dJ0.1 MA%t.X^^U^iXtiHF C~ 1 2 5S.tPHFC 
-13 4 aOym^^m^S OX:\ZXik^tiiLrCo 

m 2 

i^^* HFC-125 CFC-115 HFC-134a 
(Kg/hr) (ai:%) 

(input) 

(HFC- 134a) 5 0 - - 10 0 

HFC-125/CFC-115 M^l^ 1 0 9 9 1 
(output) 

1 90.9 9.0 0.1 



59 16.4 0.015 83.6 



m<Di$m^htk^ tHLtzHF C- 1 2 5*5J;OTFC- 13 4a 
*5j:t/'>l:(0CFC- 1 1 5<lr^tpteai^^iii:S8 0mm, MWi^^S 0 
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G, mmtti o\zxM^Ltzt:i^. mxy)HFC - i 2 s/cfc- 

1 1 5 (fifi/fi*) = 9 9.9/0.1 (Dgfffii^^S:, •? 2%CC»HFC 

- 1 2 5§r-^tfHFC- 1 3 4 a^ffiffli^^ LT#fco t5m^^(7) 
CFC-115{i, 0. 0 ^MWL%UTX'h■otZo wC0HFC-134a 
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1^ ^ oy ^ m 

3. i^mM^T-mmm-r^mmm (s) (7)?g^#){c-^^tb>5-<^^i5' 
(s/F) no. 1-^1 o-ch^mM(Dmmmimtfc\tm2m 

5. tttii^fix ^y^y/u:i-n^'^yt^ ^^^y^y/^:t^^-^y 
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6. ^ibW^JJS. 1, 1, 1, 2-7" hyy/^:tX2=c^yX'hh'M<D 

8. tj^mMit. 1. 1, 1- hvyMx2aL^yx'h^mm(Dmmm 

9. ttta^JJix 1, 1, 2, 2-X 
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